Introduction

D
eprivation results from the lack of one or several securities, in particular employment, as it allows subjects to assume their responsibilities and exert their fundamental rights. 1 The measures of deprivation are based on classical socioeconomic indicators (socioeconomic status, education and income) completed by other indicators such as family structure, housing conditions, employment, social benefits, financial difficulties, leisure activities and area of residence. [2] [3] [4] [5] The relation between deprivation and poor behavioural indicators or health outcomes is highly documented. 2, 3, 6, 7 This association remains significant regardless of the measure of deprivation used. 2 Deprivation and unemployment are highly interrelated and the association between deprivation, health and unemployment is well documented. [8] [9] [10] Poor health is associated with deprivation in unemployed subjects, but studies have also found significant associations in subjects with insecure employment contract (fixed-term or temporary contracts, apprenticeship contracts and part-time work). [11] [12] [13] Effects of insecure contracts are poor work schedules, 14 unfavourable psychosocial work environment (skill discretion, decision authority and job demands), 12 higher negative self-rated health and non-communicable diseases such as obesity or diabetes. 11 Publications from the European Survey on Working Conditions showed that employees with temporary or fixed-term contracts are much more exposed to job dissatisfaction, fatigue, backache or muscular pains. 13, 15 The association between health and deprivation is well established with unemployment or insecure contracts but does this link still persist for full-time permanent workers? Employment is considered as the main provider of five important determinants of mental health: time structure, social contact, collective purpose, status and activity. 16 In many countries, full-time permanent employment is the reference model providing job security and high social protection. Few studies have examined the potential health impact of deprivation among working subjects, particularly among full-time permanent workers.
Most of the studies that examined the adverse effect of new types of insecure employment contract (fixed-term or temporary contracts, apprenticeship contracts and part-time work) on health used full-time permanent employment as the reference. 8, 11, 13, 14 Nevertheless, health issues or risk behaviours have also been reported in full-time workers. 15, [17] [18] [19] In the Scottish MONICA surveys 1986-1995, undetected hypertension is more frequent in full-time employment compared with other employment status (part-time, unemployed, housewife or retired). 17 In the Second and the Third European Survey on Working Conditions, full-time permanent employees report worse levels of job dissatisfaction, stress, fatigue and backache than part-time permanent employees. 15 Mein et al. (2005) show in middle-aged white-collar office workers of the Whitehall II study that full-time work is associated with lower rates of recommended physical activity. 19 Although the previous studies evaluated health status of full-time permanent workers, the association with deprivation has not been determined. The aim of our study was to describe health status of full-time permanent workers according to an individual score of deprivation that includes social and psychoemotional deprivation, the Deprivation Evaluation of Precarity and Inequalities in Health Examination Centres (EPICES) score (DES). 4 
Methods
Population
Our source population comprised subjects (n = 99 270) who benefited from a free medical check-up from January 2007 to June 2008 in 1 of the 11 preventive medicine centres, IRSA (Institut inter Régional pour la Santé), located in the Central-Western part of France. The study was restricted to full-time permanent workers aged 18-70 years (n = 36 217) with available DES 4 (further details are given in Supplementary material).
Finally, 34 905 subjects (19 006 men and 15 899 women) were included in the study.
Materials and methods
All subjects included in the study completed a medical selfquestionnaire on their socioeconomic and family status, medical and biological history, lifestyle behaviours and nutritional habits. All medications were recorded.
Sociodemographic indicators
Educational level was based on one question on the highest qualification attained. Low educational level was defined by educational attainment of less than high school diploma.
Subjects were classified, according to their self-reported occupation, into four socioeconomic categories based on the official French classification: manual workers, employees, technicians and associate professionals and managers. 20 
Working conditions
Atypical working hours were based on one question and defined as night work, shiftwork or irregular working hours.
Chemical risk exposure was based on two questions and defined by current or past exposure to toxic products (such as dust, silica, asbestos and benzene) in the work environment.
Psychosocial indicators
History of depression was assessed by the following question of the self-administered questionnaire: 'Have you been treated for depression? Yes -No'.
Self-rated health was based on one question in which the subjects provide an overall assessment of their health using a scale ranging from 0 to 10. A score <7 indicated a negative self-rated health.
Medical consultation
Frequency of medical consultation was assessed by the following question of the self-administered questionnaire: 'In the past two years, how many times did you consult a physician? Never -Once a year -Twice a year -More'.
Self-perceived behaviours
Physical activity was based on three questions in the selfadministered questionnaire on duration and regularity of physical activity at home, at work and at sport practice. Physical activity was defined as low if (i) subjects did not report at least one of the three types of physical activity as intensive, and (ii) subjects did not report sport practice associated with physical activity either at home or at work as important. Smoking was assessed by one question and defined as current tobacco use or smoking cessation for <1 year. Food imbalance was defined using a 22-item validated self-administered questionnaire on nutritional habits, integrated in the selfadministered medical questionnaire, by the presence of at least one of the following dietary disorders: inappropriate (insufficient or excessive) energy intake, overconsumption of lipids, sucrose, cholesterol or alcohol. 21 High alcohol consumption was defined as alcohol >30/20 g/day (men/women).
Biometry
Body weight and height were measured by trained nurses on subjects dressed in light clothes. Obesity was defined as a body mass index of >30 kg/m 2 . Waist circumference, defined as the smallest horizontal circumference between the lower ribs and the iliac crests, was measured by a physician. Blood pressures were measured in the supine position after a 5-min rest with an automatic device (Omron, HEM-705CP; Omron Healthcare/DuPont Medical, Frouard, France).
Biology
Blood samples were collected after an overnight fast. High-density lipoprotein (HDL)-cholesterol, triglycerides and fasting plasma glucose concentration were assessed on the C8000 Architect Abbott analyzer, Rungis, France. HDL-cholesterol was determined by direct method with accelerator selective detergent methodology (interassay coefficient of variability (CV) normal: 2.3%, elevated rate: 1.7%) and triglyceride levels by GPO-PAP method (interassay CV normal: 1.4%, elevated rate: 1.1%). Fasting plasma glucose concentration was determined by the hexokinase method (interassay CV normal: 1.2%, elevated rate: 1.2%).
Diabetes was defined as a fasting plasma glucose of !7 mmol/l, use of anti-diabetic medication or self-reported history of diabetes. Ten-year risk of fatal cardiovascular disease (RCVD) was calculated for subjects aged !45 years using the Systematic Coronary Risk Evaluation function for low-risk regions. 22 Metabolic syndrome was defined according to the National Cholesterol Education Program -Adult Treatment Panel (NCEP-ATP) III, i.e. presence of at least three of the five following criteria: blood pressure !130/ 85 mm Hg or antihypertensive treatment, waist circumference >102/ 88 cm (men/women), blood glucose !6.1 mmol/l or treatment, HDL-cholesterol <1.04/1.29 mmol/l (men/women) and triglycerides !1.71 mmol/l or treatment. 23 
Psychosocial deprivation
Psychosocial deprivation was evaluated with the 11-binary-item DES (table 1 and Supplementary table S1) , an individual score developed by the French Health examination centres, which takes into account the multidimensional aspect of deprivation (material, psychosocial and social) (see Supplementary material for further details). The score was obtained by summing up the 11 coefficients corresponding to the responses (Supplementary table S1) and varied from 0 (least deprived) to 100 (most deprived). 4 Social support was defined as practical support from friends or relatives.
Social network was defined as participation in activities (sports, culture) that reinforce social link.
Social exclusion was considered as lack of social support and social network.
Statistical analyses
All data were analysed with Number Crunching Statistical Software (NCSS 2007; Kaysville, UT). Statistical significance was defined by P < 0.05. All the variables were analysed separately in women and men, as gender interactions were observed with most of the variables. Results were expressed as means (standard deviation) or percentages. Comparisons between genders were performed using chi-square tests for categorical variables and Wilcoxon test for continuous variables.
According to quintiles of the DES, five groups were constituted from least deprived (Q1) to most deprived (Q5) independently of genders as follows: Q1 = (0; 6.5), Q2 = (6.5; 8.3), Q3 = (8.3; 15.1), Q4 = (15.1; 24.9) and Q5 = (24.9; 100).
Comparisons between quintile groups with adjustments on age and socioeconomic categories were made by logistic regression for categorical variables and by covariance analysis for continuous variables.
Age and socioeconomic categories-adjusted odds ratios (ORs) and 95% confidence intervals were calculated between quintile groups by logistic regression for categorical variables and covariance analysis for continuous variables.
Bonferroni correction for multiple testing was made. See Supplementary materials for justification of quintiles use and internal consistency of the score.
Results
Characteristics of the study population are shown in table 1. All variables differed significantly between genders (P < 0.008), except for four questions of the DES: 'no complementary health insurance' (P = 0.48), 'real difficulties in facing your needs' (P = 0.06), 'no sports activities in the last 12 months' (P = 0.10) and 'if difficulties no one around could help financially' (P = 0.84). Most health risk indicators were poorer in men than in women. History of depression and negative self-rated health were more common among women.
The DES score was characterized by an exponential distribution for both genders (figure 1A). Figure 1B shows the prevalence of obesity and the 10-year RCVD score adjusted on age and socioeconomic categories, according to quintile groups of the DES. A plateau was observed between Q2 and Q4 for both genders.
In tables 2 and 3, ORs were presented only between Q2 and Q4 because ORs between Q2 and Q3 and between Q3 and Q4 were not significant for most of the variables.
Age and socioeconomic categories-adjusted ORs between quintile groups and percentages of positive responses for each question of the DES are indicated by gender in table 2. From Q2 to Q4, the most significant OR of DES questions was 'if difficulties no one around could help financially' (OR 3.04) in men and 'no holiday during the past 12 months' (OR 2.51) in women. From Q4 to Q5, the most significant OR of DES questions was 'real difficulties in facing your needs' (OR 9.18 for men and 10.86 for women).
Age and socioeconomic categories-adjusted ORs of health risk indicators between consecutive quintile groups of the DES are shown by gender in table 3. After age and socioeconomic categories-adjustments, educational, nutritional and metabolic parameters; cardiovascular risk indicators and poor health were strongly associated with the increase of the DES (P < 0.03). ORs of the health risk indicators were significantly higher in Q2 compared Values are expressed as percentages or age and socioeconomic categories-adjusted odds ratios (ORs) and 95% confidence intervals.
Comparisons between quintile groups with adjustments on age and socioeconomic categories were made by logistic regression. All questions were significant for P < 0.0004.
Age and socioeconomic categories-adjusted ORs and 95% confidence intervals were calculated between quintile groups by logistic regression.
-: Not computable. Values are expressed as percentages or means (standard deviation) or age and socioeconomic categories-adjusted ORs and 95% confidence intervals.
Comparisons between quintile groups with adjustments on age and socioeconomic categories were made by logistic regression for categorical variables and covariance analysis for continuous variables. All health risk parameters were significant for P < 0.0004. Atypical working hours in men and alcohol consumption <20 g/day in women were no longer significant after Bonferroni adjustment (P > 0.07).
Age and socioeconomic categories-adjusted ORs and 95% confidence intervals were calculated between quintile groups by logistic regression for categorical variables and covariance analysis for continuous variables.
-: Not computable. a: Current (past) exposure to toxic products (such as dust, silica, asbestos and benzene) in the work environment. b: Defined according to a 22-item self-administered questionnaire on feeding habits. 21 c: Did not report at least one of the three types of physical activity as intensive and did not report sport practice associated with physical activity either at home or at work as important. d: Fasting plasma glucose !7 mmol/l, use of anti-diabetic medication or self-reported history of diabetes.
e: Ten-year risk of fatal cardiovascular disease. 22 Adjusted OR was calculated for 1 U increase.
with Q1 and in Q5 compared with Q4. Most of the health risk indicators were similar for Q2, Q3 and Q4. These results persisted even after adjustments on atypical working hours and current and past chemical risk exposure (data not shown). In women, atypical working hours increased from Q1 to Q2, followed by a plateau. Current chemical risk exposure increased from Q2 to Q4 in men (OR 1.19) and from Q4 to Q5 in women (OR 1.41). High alcohol consumption did not differ between quintiles. Smoking and food imbalance in men and history of depression in women increased continuously between successive quintiles already from Q2. Diabetes prevalence increased from Q2 to Q4 in men (OR 1.44) and from Q4 to Q5 in women (OR 1.57). Hypertension prevalence increased from Q1 to Q2, followed by a plateau.
Poor health risk indicators were more frequent in the highest (Q5) compared with the lowest quintile (Q1). Compared with subjects in Q1, those in Q5 shown a 2.89 (men) and 2.40 (women)-fold increase in smoking prevalence, a 3.10 (men) and 3.83 (women)-fold increase in negative self-rated health, a 2.82 (men) and 2.54 (women)-fold increase in metabolic syndrome and a 2.80 (men) and 2.45 (women)-fold increase in diabetes prevalence.
Discussion
This cross-sectional study showed that deprivation, quantified by the DES, was related to unfavourable nutritional behaviours, metabolic and cardiovascular risk and health issues among French full-time permanent workers.
The DES score is a relevant tool for targeting subjects who need specific prevention protocols for psychosocial risk (negative selfrated health) 11 or non-communicable diseases such as obesity, metabolic syndrome 24 and diabetes 25 (see Supplementary materials for details on the internal consistency of the score).
In the studied population, educational, behavioural and metabolic characteristics as well as cardiovascular and health risk markers evolved unfavourably with the increase in DES. Metabolic and cardiovascular parameters such as obesity or 10-year RCVD had a plateau evolution (figure 1B). Full-time permanent employment is a sought-after position in the labour market providing stability, income sustainability and social protection and is considered as a reference in most studies. 11, 13 Our study showed that even full-time permanent workers were not free from health problems when deprivation was increasing. As far as we know, no previous study had examined the health status of full-time permanent employees according to deprivation. Indeed, in the literature, most of the deprivation indexes used are based on unsatisfactory employment status (fixed-term contract, temporary work or unemployment), together with socioeconomic parameters (area of residence, low socioeconomic status, educational level, income, unmarried status and not homeowner). 2, 5, 6, 12, 17, [26] [27] [28] [29] [30] [31] [32] However, deprivation is not restricted to unemployment. 11, 33 Degradation of nutritional patterns; psychosocial, metabolic and cardiovascular risk parameters and health was observed as soon as support in case of financial difficulties, sports activities, shows and holidays in the past 12 months were lacking (Q2). Lack of support in case of financial difficulties or ''no one who could take in'' were clearly linked to social support. Likewise, no sports activities, no shows or no holidays in the past 12 months were related to social network. Our results ascertained that lack of social network is not restricted to job loss or unemployment. Lack of social network was involved in the process that links deprivation with behavioural, psychosocial, metabolic, cardiovascular and health status in full-time permanent workers even for low DES. Adjustments on age and socioeconomic categories did not change the associations observed. Our study strengthened the hypothesis that psychosocial indicators (social network, social support), which vary between social classes or in the same socioeconomic category, must also be considered in health status.
27,28,34-37 Marmot et al. showed in 7 372 subjects of the Whitehall II study, only a little influence of social support in the association between socioeconomic status and coronary heart disease incidence, whereas work control is one of the first determinants of coronary heart disease incidence. 38 Their definitions of social support and social network differed from ours. Social support and social network are approached by questionnaires specifically dedicated to these two dimensions. Social support is evaluated at three levels: confiding/emotional support, practical support and negative relations with the closest person. Social network is evaluated in relation to the frequency of contact and number of contacts with friends and relatives and participation in social groups. 38 The DES was an easy-to-use tool of 11 binary questions summarizing all aspects of deprivation. In our study, relation between deprivation and health status was adjusted on socioeconomic categories and work control was not considered.
Poor working conditions as evaluated in our study (atypical working hours, current and past chemical risk) had different evolutions according to DES quintiles. Beyond unemployment, working conditions, which varied with employment, can influence behavioural and health issues.
In our study, some full-time permanent workers presented unexpected very high values of DES (Q5). These subjects had the poorest behavioural and psychosocial risk indicators and the highest non-communicable diseases prevalence. Social exclusion, defined as lack of social network and social support (no one who could take in, no help in case of financial problems and no participation in activities that reinforce social link), was most frequent in Q5. Score of deprivation should be included in longitudinal studies to describe life-course deprivation in full-time permanent workers.
One limitation of our study is that we did not know for how long subjects have been in full-time permanent contracts. Change from fixed-term to permanent employment increases job security and job satisfaction, and compared with long-term permanent employment, no differences are observed for behaviours and health. 39 Virtanen et al. showed that subjects who change from fixed-term to permanent contract have higher socioeconomic status, self-rated health and better health. 40 Our cross-sectional study focused on behavioural, psychosocial, metabolic and cardiovascular indicators and health problems of subjects, protected from unemployment, according to their deprivation level independently of lifelong adverse experiences. This picture of the association between deprivation and health status among full-time permanent workers suggests targeting reinforcement of the social link to implement more effective preventive actions. A second limitation is that participants were volunteers for a health check-up and enrolled from the Central-Western part of France. Moreover, the transposition of the DES to other cultures may be questioned because some items could be more or less relevant.
The strengths of this study were the large number of included subjects of both genders and the broad range of work-related indicators and health behaviours collected with a standardized procedure. Biometrical variables were collected by well-trained nurses and physicians using standardized procedures, and biological variables were measured in a centralized laboratory with standardized techniques.
Conclusion
In full-time permanent workers, we observed subjects with unexpectedly high DES associated with a number of health issues. Deprivation was inversely related to behavioural (nutrition, smoking and physical activity), psychosocial (negative self-rated health), metabolic (obesity, metabolic syndrome and diabetes), cardiovascular (RCVD) and health status. DES is easy to use and can be routinely included in interventions or policies in enterprises targeting reinforcement of social link. This might particularly apply to occupational medicine, to detect social exclusion risks and prevent related health issues.
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Key points
High deprivation score was associated with poor health risk indicators, even in full-time permanent workers. Degradation of nutritional behaviours, metabolic and cardiovascular indicators and health appeared gradually with deprivation, even for deprivation score usually considered as an insignificant value. Even in full-time permanent workers, a deprivation score should be used to detect or prevent poor nutritional behaviours, metabolic and cardiovascular indicators and health problems. Preventive or public health actions targeting full-time permanent workers with modifiable social exclusion risks should be implemented. Score of deprivation including material, psychosocial and social components should be included in longitudinal studies to describe life-course deprivation in full-time permanent workers. 1 Much of the literature on health inequalities in minority ethnic groups has focused on first-generation migrants, with scant research on the health of second/later-generation minority ethnic groups. Whereas research on migrant health has suggested 'healthy migrant' selection effects, 2 second-generation ethnic minority groups appear to have poorer health and health-related behaviours, despite improvements in socioeconomic position. 3 Using a life-course framework to examine ethnic health inequalities allows an examination of the contribution of childhood to adulthood experiences in the
